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(57) Abstract 

.n^ . nx^^I'u^' '^"^ '^P^'''^ ''^ simultaneously alkylating double-stranded DNA and cleaving the same- methods for alkvlatine 
and cleav.ng DNA by using these species; and anticancer agents with the use of these compounds. Com^undsTp^n^ bv ^e foHoS 
EnTLh .lir?"' r -P-,^'\«f --"'t--««ly alkylating double-stmnded DNA^^d cleavingTe i^e^S^^ft JSa'Sg 
Sllt^i B I A m H T ''"""'^-^^^''"^ DNA by using these compounds; and medicinal Compositions Se L S S 
compounds. B-L-A (I) wherem B represents a chemical structure capable of recognizing the base sequence of DNA. for ^amnir!.n^Lnl^! 
substituted pyrrole-imidazole polyamidc; A ..presents a chemical structure caS of bi^ "rone b1^ o^'^^N^^^ 
alkylafon mo.ety of duocannycm A; and L represents a linker capable of binding the chemical stt^ctures A aS^B for e;Lple, v^^^^^ ' 
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m m m 

^e>{c, Cin ^ ©i^i^O D N A V ©S^t^o v^;t 55: ?D t> ^ E 

^-So e.t^Tl^-5t^;S^J^i. ^ U - - > ^ J: ^ T 51 ^ tl J^c l^x^ 

^^±m^^m^izM-^\.^rz'h0iAi3i h ^ ^-js: ^^o mm^(Dm^M^To^m.^ 

* ^ > m^^om^ hltmtsi ^i^mun-^n^ ^ < T ^ }V itt ^ :l ^ 
(Proc. Natl. Acad. Sci. USA 93,14405, 1996) „ d © ^ ^ ^ ^ ^ (z 5=-* a. ;t ^ 
^iz-x'^ V >©r ;i/:^;V'fbgi5^lr D N AimsggPiii i: LTtD-;i.--r ^^-y*-;!^^ 
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^^c^jjb m^mmm^ vTz (4^^¥ 10-260710^)0 

^ {t T- i± < . - ti ^ ® -fb^^^Ji 1 tiaiB^iJ L:d^l^i^-e § v^ t> ©-e 

^CT-. :*^0^^ ?>*s3n e><:D<b-&t>®^^i&;b^^ =3 yif^-^^v^U 
y^^m^^-czti^o^l^t D N A i: ® T ^i/^r^V'fb^l^^t^l^i^-r^i:. 5^:1-:^ 

^ ^ T- ^ ^ a T ^ c: *'J fl^ L o 



€)o ^?>i3. *^B^#6(±s cffl^^^^^c*5v^T*^B^0T;^^;^fb^JAs<5'■-r V- 

tJfci it o 

bfe;{)^-^T> 5^^B^{i2:2|5:^DNA^i5lI^t3 7^;i/:^r;i''fbbx -©rrUff^ffM^C 

<b^^@^ti#^^-5*)OT-$)»3s ^e,t3;m^©'fb^a^fflv^/iDNAOT;i/^;i/ 
Yb ^3 J: « »r :^ ^ ^ ti^ -r ^ ^ ® t- ^ o 

^^c. :$:^B^{i3^^,e>®^b'&!^^fflV^;tt^;a^J^^I#t■r^ ^©T-fe^o 

^llUlix 2^^RaoimPyLDu86i:DNAi:©>SJ5£;©^g^^^Lfex El 

mzmit. ^^C^fflL;tDNA©^SiH^iJ:5^tJ^IinPyLDu 8 6©^b^^ 
L tz i> (D h ^ o 
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$> o 

:^mm\^. -^^ ( I ) 

B - L - A ( I ) 

y ti — ^Tjkto ) 

-e^^nSDNA0 2*^^PI^(3tO®r1-^ChA^T'^S^b-&tJf3||t-So 

*3^B^O Bui3-J©^ (I) D N A ®i^Sffi^iJ=&^iiT' ^ ^-fb^^ia 

#^tL>5fb^itS?gA^$f * bv^o o-;i/-^-r ^ y v-;i/©SJ^^ t LTii. dn 
j^^ifi~iO. $f^L<{ii~5 Oifimxti^l^*'^® SulB t fer 

T iy ;VT ^ y /^r-i^'ySs MJ^^T^- V 7 ^->{)3^{f ^n^o f!lx.{is 

et) (3 (i o - ;u - ^ ^* V - ;i/ U T ^ K ^ *5 $j ^ t „ d - ;u •?> ^ y 
V - ;U ® ^ ( ffl ^ ) l± $IJ pg {i l^ 2 ~ 1 0 i@ . $f S U < li 2 ~ 5 ^ 

~C $) ^ o 

D N ACiiSO-at-^--^ bf« -2)^b!^^igeP^Tfe ^ AhbTiix iy^urv 
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^ -if t.^ jf ^ Ll^o h L T f - ;V S f ^ -fb =^ « 

^ {:f ?5 n ^ o 
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■^^^ -ffc-^i^ {liX~f. rpyPyLDu86j i:v^^o ) . 
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t5ti -7 1-? rtfl fP^T^Tm■DtTTT^■.■,OC^/'r7_\-T7-r^'T-,__-r^ TT-, ^_ 

^ rg-j ULJ ^ J. O' J-i --^ --l <-> U (. ' CI ^ /y. U" ^ r y J_, JJ U b t3 ( ' f C> ) 
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SegA-DU86 



-N 7a: X=N 
CH, 7b: X=CH 




S Ji& ^. 45 ® a ) {i ^ > h ij T V — ;i/ - 1 - ;i/ ;t ^ f> h U ;^ ( v ^ 5^ ;i/ T ^ 
y) 7};^;t;-t>A '\:^-!t7;i';rD7^;:^7a:— h (BOP) ©THF^?$-ecD® 
Ss ^^:^^T- N a B H 4:5a.a ^ ^ b) !i T H F cfj T* ® M n O $ /t^ b . c) 

1 - ;i/;fC-;i/ ^ ^'V j2iLii^^ f ) (i D M F 4^ T* ® tR ^ Yb :^ h 
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:Lo LT^/}34$iafcPyPyLDu8 6i>J:t>\ I mPyLDuS 6®DNA 
^ ^ii-<7io I m P y L D u 8 Q \z X. )\^ ^ )\yit(D^^^m I m^zfrs 

Lfzo :L(Dn%t^~m\^tzB^ A^BiXimmLtz I m P y L D u 8 6 ^ ti 2 H (Z /Tn 1" c 

S fflij 6D i3c i& ia ti 2 -A^miJ N A©±0 X h -5 > b* {PsJ ® ?;}c f j El T ® X 

h ^ > K ® iSg ^ T- ^ o T ;b ^ ;!/ ® ^5: g (± *p i?t t J: D ^0 if ^-^^ > K J: b T ^ § d 

h^^T'^^c ^©iSg^. 2*^DNA{i+>-l' h 1 h'^^ h 2X2 

^^;AX®^J[5g^»^l^^Clt>?)^-r-^^o I mP yLDu8 6©^:?)^ 

1 0-2 6 0 7 1 0-^#l^) {3<e>^TI^m{-^V^^j^-?rfeS:ii::i>^t)A^?)o 

2 *m-t' [Hl^t3T;i/^;Kb:{)^® ;t MSJis ^ 3 El C f J: o imPyL 
Du 8 6d52ai^=£JT$^UU ^ ^' V - )V ^ ^ ^ ^ ^ t 

^ C h {3 J; t) G C^S^t^r ^^ii LT^ C®^t,®75)S2 J^MT) N A ® 1^. fi 1! ?'J 
ICliiiS-^ LT. ® v^ ^ ^ ® J: #X. ?> tl ^ o CItl 5) ^^sSHt {3 J: t) 

n#A b:t > *-{SSJ©f±^) * fc^ ^ ^J'' V — ;i' J: ©^T t ct ^ 

mm.^--j V h ^mmx % ^ :i hi^m<oti^\ztii':^tz\, cm 6 © ^ s v^ 

^^B^©PyPyLDu8 6s ImPyLDu8 6h. ta^ i: L T O 5=^ 
^ ^r^l/v^- i> > A13 0VNT H e L a S aiMBS ( ^ gPM ¥ J: ^ ^IIS ) Olrtana 

^'>-->A|-i±^-r;^3~7f$©^tt*^fe^'1^^^5{P^^-o 

g^M^tJ i:-r ^ c ^A^T' ^ :*^n^©g^Mg£!^(±> □ XJi □ 1§ 

M^O^^^Se^^J: ^ cfc ^ Mm«l/ig~l 0 Omg/kg/H© 
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DIEA:N, N - i/ V y U \^ JloL^ JVT ^ y , 
DMF : N, N-i?p<5^;i/:^^;i/AT^ 
THF:7^h^tKD7-7ys 

B o p : ^ > V* h T V - ;i/ - 1 - ;i/ :t ^ b U X ( V ^ ^ ;i/ z 5. y ) 4^ 

likT commmizm^^Xit. S^S®^i^f*0. 2 5 mm v U ^'Ir;!/ e o ri^— h 
^fflV^fc^^^OVh^^-^^-f — (TLC) T-2 5 4nm©^^-r>i^':r-^- 

b ;i/ ® -fb ^ ^ 17 b {± p p m r- i^iB L ;t o 

EI (Electron impact) v;:^X^7b;L'^d:^ JNM-AX 
505^fflV^. ESIMS (Electrospray ionization 
mass spectra) {isPE SCIEX API 165^ffll^T 

Ex Taq DNA ■^^V^'y — "Hty-f^VS'— — y'{Sup^ec- 
0 2 ) \t ^ ^^Mifi 'o ^ t h e r m o sequenase core seq 
uencing 'kittu— (7a. — vyb^^/b'^DMF'^rt) 
i±ZVvi-Att*^^). 5' ai>b*T-^ity^b>yK0|r&DNA:tUrJV- (18m 
e r ) ^ 4^' a ;?)^ s 5 0 % d > b > i/ - (^^^#0 ^' JimmitF M 
C y W :t 7* D ^* ^ b ^ € ti ^- tins A L o 

^ 7 'J ;i/> ^ b ^' )im%mmii. hitachi 5500-s dna 
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mmm 1 ■. \^^m2 ( x = n ) © m b 

THFSOmliT'tZ'fb^tJla 204. 8mg (0. 67mmol). BO 
P32 6. 3mg (0. 74mmol) 170ml^ NaBH4 98mg (2. 
5 9mmol) ^iMT^fzo C ® ^ ^ ?g T tr 3 B$ T^S ^ ^ s 

MaS^LTf^^ti^fe^^trCHaOH 2 0mli:7K5ml:&i;n;tfeo 

2. 6 m g © g fi^J^^b'&tJ 2 a ^JK$ 4 7 . 4 % :t o 

•HNMR (DMSO-d6)c5 

10.24 (s, IH), 9.62 (s, IH), 7.38 (s, IH), 
7.10(d, J=2.0H2, IH), 6.09 (d, J=2.0Hz, IH). 
4.86 (t, J=5.5H2, IH). 4.34 (d. J=5.5Hz, 2H), 
3.93 (s, 3H), 3.54 (s, 3H), 2.01 (s. 3H). 

■^mm 2:'fb^tJ2b(X=CH)®Mia 

i'G^m 2 b ti^b^^ 2 a Isl « ® i£ T- JtX ^ 6 8. 5 %-ef#fco 
NMR (DMSO-do) 6 

9.76 (s. IH). 9.64 (s, IH). 7.10 (d, J=2.0Hz, IH). 

7.05 (d, J=2.0Hz, IH), 6.78 (d, J=2.0Hz, IH). 

6.01 (d, J=2.0Hz. IH), 4.82 (t, J=5.5Hz, IH), 

4.34 (d, J=5.5Hz, 2H), 3.80 (s, 3H), 3.53 (s. 3H). 
1.96 (s, 3H). 

nmm 3 : -rb^ti 3 a ( x = n ) ©M^g 

THF3 Omlcfi {z-fb^i^ 2a 85mg(0.29mmol). fS^Yb ^ fl 
feMn02(85%) 5 5 0mg^inx.. ^tSTT-l. 5 ^PB^jtJ:^ L?t 5 L 
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» U XT TD " / T> o ^ ^ X 

10.21 (s, IH), 10.18 (3, IH), 9.50 (s, IH), 

7.63 (s, IH), 7.43 (s, IH), 7.10 (d, J=2.0Hz, IH), 

3.94 (s, 3H), 2.84 (s, 3H), 2.02 (s, 3H). 



mmm 4 it^ms h (x=ch) ©mj^ 

'H NMR (DMSO-de) d 

9.99 (s, IH), 9.80 (s, IH), 9.49 (s, IH), 
7.57 (s, IH), 7.14 (d, J=1.0Hz, IH), 
6.98 (d, J=1.0Hz, IH), 6.88 (d, J=2.0Hz, IH), 
3.87{s, 3H), 3.82 (s, 3H), 1.97 (s, 3H). 



mmm 5 -. it-^^A a (x = n) (Dmm 

THF6mltcNaH (60%) 23. Img (0. 58mmo 
1) ^rnrn^-^. ^^t;hUJ^5^;i/7}T;^^yT-b7^— hll6ml^;!jn^feo C 

(Di^iJts^m^ 5 ^mmn^LTz'^. t h f 2 5 m i izmm b^-fb^ti 3 a^m^. 
mr^^jiB^-\itz. THF^MJ±g*L. m <^tirzm^i3^ ^mm^^ mi'^fzy 

8 4 %T-t#fc ( -fb ^tJ 2 a O 2 |5 ® JR ^ ) o 
'H NMR (DMSO-dO 6 . 

10.25 (s, IH), 9.87 (s, IH), 7.51 (d, J=15.9Hz, IH), 

7.44 (d, J=1.8Hz, IH), 7.42 (s, IH). 

6.84 (d, J=1.8Hz, IH), 6.11 (d, J=15.9Hz, IH), 

4.16 (q, J=7.0Hz, 2H), 4.13 (s, 3H), 3.70 (s, 3H), 

2.02 (s, 3H), 1.24 (t, J=7.0Hz, 3H). 



mme> :'fb^%4b (x=ch) ©Mia 
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ih^^4 b it^t^^A 4 a ^ mm(Dy5 mx-m.m 5 5 xx^mtz. 

• H N M R ( D M S O - d ,.■ ) 6 

9.87 (s. IH), 9.78 (s, IH), 7.51 (d, J=15.5Hz, IH), 
7.39(d, J=2.0Hz, IH), 7.13 (d, J=2.0Hz, IH), 
6.85 (d, J=2.0Hz, IH), 6.73 (d, J=2.0Hz, IH), 
6.07 (d, J=15.5H2, IH), 4.16 (q, J=7.0Hz, 2H), 

3.82 (s, 3H). 3.68 (s, 3H), 1.97 (s, 3H). 
1.23 (t, J=7.0Hz, 3H). 

mmm i -fb-^t/ 5 a ( x = n) ©mb 

CH3OH 5inl4't3<b'&i^4a 70mg(0.2mmol)s2N#Na 
OH 1. 5 m 1 i:7K 3 m 1 $:iPX.:tSJS?^^^^STT* 4 . ^mmmnx^tzo 

m^^^i.. 1R«4 3 m gTMb'^'^ 5 a ^iK^ 6 7 %■r-^f ;to 

•HNMR(DMSO-d6)<5 

10.24 (s, IH), 9.84 (s, IH), 7.43 (d, J=15.0Hz, IH), 
7.41 (s, IH), 7.40 (s, IH), 6.78 (s, IH), 
6.03 (d, J=15.0Hz, IH), 3.94 (s, 3H), 3.67 (s, 3H), 
3.86(s, 3H); 

ESIMS m/e CisH,eNs04hLT;s+»ffl(M-H) 330.3 

330.2 

■mmm 8 : it^m 5 b ( X = C H ) ©^it 

Yb^ti5 bji-fb-^tis e. tnmco-jj^^xwL^ ^ 7 xx-mtz. 

•H NMR (DMSO-de) 6 

9.83 (s, IH), 9.78 (s, IH), 7.38 (d, J=16.0Hz, IH), 
7.34 (s, H), 7.13 (d, J=2.0Hz, IH), 

6.84 (d, J=2.0Hz, IH), 6.64 (s, IH), 
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5.99 (d, J=16.0Hz, IH), 3.82 (s, 3H), 
3.65 is, 5H), i . 99 is, 3n) ; 

ESIMS m/e C..H,7N.O-, hLT; Hi' W-Ul ( M - H ) 329 . 3 

mmm 329.4 



mmm 9 Mb^^^ea (x = n) (Dmm 

DMF2ml4'}3'rb'&;^5a 26. 4 m g (0. OSmmol). 1, 1' - 
*;v4^^iy;i/i^-r5.yv — ;i/49. 9mg (0. aimmol) ^iP^}to 

i: UT-fb-^i^ 6 a ^IKS 2 0 . 5 m g JR^ 6 8 % T* f# o 

'H NMR (DMSO-de) 6 

10.23 (s. IH), 10.04 (s, IH), 8.67 is, IH), 
7.90 (d, J=1.0Hz, IH), 7.88 (d, J=15.5Hz, IH), 
7.50 (d, J=2.0Hz, IH), 7.44 (s, IH), 
7.32 id, J=2.0Hz, IH), 7.16 (d, J=15.5Hz, IH), 
7.10 (S, IH), 3.96 (s, 3H), 3.79 (s, 3H), 
2.03 (s, 3H); 

ESIMS m/e C . a H , »N 7 0 3 h L T ; it^ffi ( M - H ) 380.4 

nmm 330.4 



mmm 1 0 : -fb^t? 6 b (X = C H ) 

-fb^tiebiifb-^tje & tmm(D:^mx'mm 8 0 %i:mtz. 

•H NMR (DMSO-do) 6 

10.1 (s. IH), 9.82 (s, IH), 8.68 (s, IH), 

7.91 (t, J=2.0 and 2.0Hz, IH), 

7.87 (d, J=15.0Hz, IH), 7.48 (d, J=2.0Hz, IH), 

7.22 (d, J=2.0Hz, IH). 7.16 (d, J=1.5Hz, IH), 

7.14 (d, J=15.0Hz, IH), 7.10 (s, IH), 

6.89 (d, J=1.5Hz, IH), 3.84 (s, 3H), 3.78 (s, 3H), 
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1.97 (s, 3H); 

E S I M S m / e C i s H , 9 N a 0 3 ^ L T ; ft-^' ( M - H ) 379 . 4 

379.4 

mmm l l : -fb^^^ 7a (X = N) ©Mig 

-5 0°C^Ci5V^TDMF0. 3mlf|'t3 7K^^b:^h';'>A (6 0%) 3. 2m 
g (0. OSmmol) ^j^M^-^-feigM^. DMFO. 3mltDU86©-t 
^^>hA6, lmg(0. 024m mol) ^ ^ ^ ^ ^ M r& jiD ^ o C CD 

^fitsmm^ - 5 0 4 0 °C T T* 3 ^ f^|i L ^ {3 D M F 1 m 1 Yb #7 6 

a 10. 8ms (0. 0 2 8mmol) $:?^M^-y-fc'^MS-50°CT-^*P^T. 

IE {3 - 4 0 "c T -e 5 m L fe ^ . - 3 0 "Cizwo^^mmx' 2 Bmm^^^fz o ^ 
(DWi. V >mi- h V i^mmm (o. oim) 3mi:&in;tT^ muTi^ 5 

tz y ^ y iy ^ U ^ h ^ y ^ — IZ ^ y) mm !R & 1 2. 3mg©fb-^^7 

a § JtK ^ 9 1 % T- f# o 

>H NMR (DMSO-de) 6 

12.36 (s, IH), 10.24 (s, IH), 9.97 (s, IH), 

7.58 (d, J=15.0Hz, IH), 7.43 (s, IH), 

7.41 (d, J=2.0Hz, IH), 6.99 (d, J=2.0Hz, IH), 

6.85 (s, IH), 6.58 (d, J=15.0Hz, IH), 

4.29 (d, J=10.5Hz, IH). 

4.19 (dd, J=5.0Hz and 4.5Hz, IH), 3.95 (s, 3H), 
3.73 (s, 3H), 3,72 (s, 3H), 3.46 (m, IH), 
2.47 (s, 3H), 2.08 (m, IH), 2.02 (s, 3H), 
1.29 (t, J=4.5 and 3.5Hz, IH); 
ESIMS my e Cz^Bz^NiO^tLXimniMiM-H) 570. 6 

mwim 570.4 

mmm i 2 : <t^!^ 7b (x = ch) omm 
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-fb ^ 7 b (i -fb ^ ti 7 Si tmm(D:^'^&t:um 7 7 xrmtzo 

11 it I'l i\. V xj ivi o — \ji e J (J 

12.36 (s, IH), 9.90 (s, IH), 9.80 (s, IH), 
7.57 (d. J^lS-OHz, IH), 7.38 (d, J=1.5Hz, IH), 
7.14 (d, J=2.0Hz, IE), 6.88 (d. J=1.5Hz. IH), 
6.86 (d, J=2.0Hz, IH). 6.84(s, IH), 
6.56. (d, J=15.0Hz, IH), 4.29 (d, J=10.5Hz, IH), 
4.19 (dd, J=4.0 and 4.5Hz, IH), 3.83 (s, 3H), 
3.73 (s, IH), 3.71 (s, IH), 3.46 (m, IH), 
2.47 (s, 3H). 2.09 (m, IH), 1.97 (s, 3H), 
1.29 (t, J=4.5 and 3.5Hz, IH); 
ESIMS m/e C 3 o H 2 s N e O s h L T ; ft^fiS ( M - H ) 569.6 

569.5 



3 : 4 5Obp0DNA7-7^''^>bCDT;i/^;i/^b 
(1) 5' -y^ ^V- ^ U h' -3^i^mm 4 5 0 mmMB -N ^ ^ > h (D^^. 

5' -7^^-y-^lx^>K-*5S^g|fp4 5 0bpDNA7^i'-^>hpUCl 8 
F 7 8 0 *- 1 2 2 9 p U C 1 8 R 1 4 5 9 *- 1 9 0 8 (Zti^limmmm 
m) 5* -^^y^ ^V- :^ U I' mm 1 8 m e r s ^ ^ — t VX m^^tc 

p cnmiz r) mmi^ti. s u p r e c - o 2 iz x -o-cmm^ titz. zn^^cDm 

±m 1 0 1 ® U >mi- h V O I^mmm (pH7. O) 12. SmMcfitzS' 
^^t^y^ ^V- X b KT*5'^;U^n;tDNA7^^*^ > h 6 0 nM. DMF 5% 

(v/v) ^^^tiimm(Dmm^^tsmmKmmm^m.mm>t^^M'^ (ep 

pendorf) iz XtlX mUT X - mUm L tz^^ . calf thymus 
DNA(5mM, l/xD^tuXX. 9 0°C. 5 ^ fSMm L fz . D N A It =^ -9 ^ 
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K © D M F m m ) 8 A 1 /If- ^ /t o -9- > 37' M D N A ^ ft $ -5 s 
9 4 °C . 2 0 ^ a L 7t m^ r <M:: 0 °C }^ *p L o 2 1 ic o Im: . 5 5 0 0 
-S DNA sequencer system^ ffi l^ 7^^ 6% D>^*l/> 

USS^^y 14 : H e L a S zMM^^mmU.^ 

2 45t:b;i/^^ — ri^-h^^-^ai^PJcl 0%^Ji^j^lto?fiDcfy^2mM^;i/<57 
I > ^^tS ME M1^m-C 2 . 6 7x 1 Q^M/mlJc^MLfeHeLaSaieJig^ 
0 . 7 5ml-ro^Y±L}to ^ma:^^ >=^r^-<-^-I^-^-B^3 7°CT-tS«^. 
^flfe{:icJ: D Lfe^ 1 iZTjKt^Umit^m^ O. 2 5ml-ro=g-'>ai;i/{3 

iP X. 7t o 

^) y > ' \y > T y mw^m (edta) mm-^m^^^WL. iHiiKb}to 
mm iyTcm-^omiskB.^ itn-r ^ ztiz^y)^ mmoymm^ 5 o %mm-r ^um 





I Cso (nM) 


PyPyLDu86 


1.5 


ImPyLDu86 


0 . 7 




4 . 7 
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II ^ o m m 

1 . -m^ ( I ) 

B - L - A ( I ) 

> — ^Tpi't o ) 

2. D N ACD^SiH^iJ?&^f^T- # ^ jb^liia*^ « g ^ ^ L T J: V^ D - ;i/ 

3. D N A©^Scr>-®{Z|§^ Lff ^-fb^aiig^^ ^> ^> □ r D > ^ ^ f ^ 
^^i^T-fe^ W^a)^B^ 1 ^Xa^ 2 S(CgB«®'fb'&t/o ■ 

4. ASI>'B ©-fb^WB^^^^-liff^ y >*-*^ f-;uS^^^t-'5-fb^^ 

5. -j^^ (I) x^-^n^it^i^t^}k^ 
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8. !m^cDmMmmi!fi. t g a c b < a c g a c Gxi±^tL ^©^bw^t-^ 
1 0. m<Dmmmx'$>^m^(Dmmm 9 mi:immommmfjS.'ma 
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2 



HI 




H 
N 



CH3 



COOCH3 



CH3 



O 



5'*_ AGAATCAGGG GATAACGCAG GAAAGAACAT GTGAGCAAAA GGCCAGCAAA. 
3'_ TCTTAGTCCC CTATTGCGTC CTTTCTTGTA CACTCGTTTT CCGGTCGTTT 



AGGCCAGGAA CCGTAAAAAG GCCGCGTTGC TGGCGTTTTT CCATAGGCTC 
TCCGGTCCTT GGCA.TTTTTC CGGCGCAACG ACCGCAAAAA GGTATCCGAG 



CGCCCCCCTG ACGAGCATCA CAAAAATCGA CGCTCAAGTC AGAGGTGGCG 
GCGGGGGGAC TGCTCGTAGT GTTTTTAGCT GCGAGTTCAG TCTCCACCGC 



AAACCCGACA GGACTATAAA GATACCAGGC GTTTCCCCCT GGAAGCTCCC 
TTTGGGCTGT CCTGATATTT CTATGGTCCG CAAAGGGGGA CCTTCGAGGG 



TCGTGCGCTC TCCTGTTCCG ACCCTGCCGC TTACCGGATA CCTGTCCGCC 
AGCACGCGAG AGGACAAGGC TGGGACGGCG AATGGCCTAT GGACAGGCGG 



TTTCTCCCTT CGGGAAGCGT GGCGCTTTCT CAATGCTCAC GCTGTAGGTA 
AAAGAGGGAA GCCCTTAGCA CCGCGAAAGA GTTACGAGTG CGACATCCAT 



TCTCAGTTCG GTGTAGGTCG TTCGCTCCAA GCTGGGCTGT GTGCACGAAC 
AGACTCAAGC CACATCCAGC AAGCGAGGTT CGACCCGACA CACGTGCTTG 



CCCCCGTTCA GCCCGACCGC TGCGCCTTAT CCGGTAACTA TCGTCTTGAG 
GGGGGCAAGT CGGGCTGGCG ACGCGGAATA GGCCATTGAT AGCAGAACTC 



TCCAACCCGG TAAGACACGA CTTATCGCCA CTGGCAGCAG CCACTGGTAA-3' 
AGGTTGGGCC ATTCTGTGCT GAATAGCGGT GACCGTCGTC GGTGACCATT-5'* 
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SEQUENCE LISTING 

<110> Japan Science And Technology Corporation 

<120> Compound to cleavage double-stranded DNA and their use 

<130> JA903009 

<150> JP 11-83591 

<151> 1999-3-26 

<160> 2 

<210> 1 

<211> 450 

<212> DNA 

<213> pDC 18 

<400> 1 



agaatcaggg 


gataacgcag 


gaaagaacat 


gtgagcaaaa 


ggccagcaaa 


aggccaggaa 


60 


ccgtaaaaag 


gccgcgttgc 


tggcgttttt 


ccataggctc 


cgcccccctg 


acgagcatca 


120 


caaaaatcga 


cgctcaagtc 


agaggtggcg 


aaacccgaca 


ggactataaa 


gataccaggc 


180 


gtttccccct 


ggaagctccc 


tcgtgcgctc 


tcctgttccg 


accctgccgc 


ttaccggata 


240 


cctgtccgcc 


tttctccctt 


cgggaagcgt 


ggcgctttct 


caatgctcac 


gctgtaggta 


300 


tctcagttcg 


gtgtaggtcg 


ttcgctccaa 


gctgggctgt 


gtgcacgaac 


cccccgttca 


360 


gcccgaccgc 


tgcgccttat 


ccggtaacta 


tcgtcttgag 


tccaacccgg 


taagacacga 


420 


cttatcgcca 


ctggcagcag 


ccactggtaa 








450 
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<210> 2 
<211> 450 
<212> DNA 
<213> pUC 18 
<400> 2 

tcttagtccc cfattgcgtc ctttcttgta cactcgtttt ccggtcgttt tccggtcctt 60 
ggcatttttc cggcgcaacg accgcaaaaa ggtatccgag gcggggggac tgctcgtagt 120 
gtttttagct gcgagttcag tctccaccgc tttgggctgt cctgatattt ctatggtccg 180 
caaaggggga ccttcgaggg agcacgcgag aggacaaggc tgggacggcg aatggcctat 240 
ggacaggcgg aaagagggaa gcccttagca ccgcgaaaga gttacgagtg cgacatccat 300 
agactcaagc cacatccagc aagcgaggtt cgacccgaca cacgtgcttg gggggcaagt 360 
cgggctggcg acgcggaata ggccattgat agcagaactc aggttgggcc attctgtgct 420 
gaatagcggt gaccgtcgtc ggtgaccatt 450 
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